The ubiquitin-conjugating enzymes, Ubc4 and Cdc34, mediate cadmium resistance in budding yeast through different mechanisms.
The expression of the genes encoding the ubiquitin-conjugating enzymes, Ubc4, Ubc5, and Ubc7, has been reported to be induced by cadmium in budding yeast. In contrast, we have reported that the overexpression of Cdc34, another ubiquitin-conjugating enzyme, confers resistance to cadmium. In the present study, we examined the effects of overexpression of Ubc4, Ubc5, or Ubc7 on the sensitivity of budding yeast to cadmium. We found that yeast cells that overexpressed Ubc4, but not Ubc5 or Ubc7, showed similar cadmium resistance as yeast cells that overexpressed Cdc34. The ubiquitination levels of cellular proteins were significantly increased by overexpression of Ubc4 as well as by Cdc34. As previously reported, yeast cells overexpressing Cdc34 were resistant to cadmium even in the presence of the proteasome inhibitor MG132. However, the acquired resistance to cadmium by overexpression of Ubc4 was not observed in the presence of MG132. Cdc34 overexpression has been shown to inactivate the transcriptional activity of Met4 by accelerating its ubiquitination and to reduce expression of the MET25 gene, a target gene of Met4. Unlike Cdc34, overexpression of Ubc4 did not affect the expression of the MET25 gene. These findings suggest that the mechanism of acquired resistance to cadmium by overexpression of Ubc4 is different from that of Cdc34 and that Ubc4 confers resistance to cadmium by ubiquitination of proteins other than Met4 and accelerates the degradation of these proteins in the proteasomes.